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The present invention relates to new peptides and to 
use thereof, in particular for treatment and/or preven- 
tion of infections, inflammations and/or tumours . 



It has for a long time been known that human milk in 
several ways is anti-inflammatory due to the fact that it 
is poor in initiators and mediators of inflammation but 
rich in ant.i-inf lumruatory agent a (see e.g. Goldman A. S_, 
et al., Anti-inflammatory properties of human milk, Acta 
Paediatr- Scand. 75:689-695, 1986). Human milk also con- 
tains several soluble anti-infective components, such as 
lactoferrin (see e-g. Hanson i.. A., et al . , Protective 
factors in milk and the development of the immune system, 
Pediatrics 75:172-176, 1983). 

Lactoferrin is a single chain meta.lbinding glycopro- 
tein with a molecular weight of 77 kd. It has been found 
that the structural domain of lactoferrin responsible for 
the bactericidal properties is a pepsin-cle^vRd fragment 
called lacLoIerr icin (see e,g. Bellamy W., et- al - , Iden- 
tification of the bactericidal domain of lactoferrin, 
Biochim. Biophys. Acta 1121:130-136, 1992, and Bellamy 
W., et al., Antibacterial spectrum of lactof erricin tf, a 
potent bactericidal peptide derived from the N-terminal 
region of bovine lactoferrin, J. Appl . Bact . 73:472-47 9, 
1992) . 

Lactoferrin receptors are found on many types of 
cells including monocytes and macrophages, lect.i n- 
stimulated human peripheral blood lyinphocytes , brush- 
border cells, and tumour cell lines. 

Several patent publications describe the possible 
use of lactoterrin for treatment of infections or inflam- 
mations. In WO 99/06425, e.g., it is disclosed that lac- 



Background art 
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toferrin and lactof erricin can be used for treatment and 
prevention of infections , inflammations and tumours. 

EP-A-0 629 347 describes an antimicrobial agent con- 
taining (A) lacLoferrin hydrolysate and/or one or more of 
5 antimicrobial peptides derived from lactoferrins, and (D) 
one or more compounds selected from the group consisting 
of metal-chelaLinq protein, tocopherol, cyclodextrin, 
glycerin-fatty acid ester, alcohol, HDTA or a salt 
thereof, ascorbic acid or a salt thereof, citric acid or 

10 a salt thereof, pol yphosphoric acid or a salt thereof, 

ehitosan, cysteine, and cholic acid as the effective com- 
ponents thereof. This antimicrobial agent is intended for 
treatment of products, and especial.) y for safely treating 
e.g. food and medicines. The agent according to this pub- 

1.5 lication is thus a new preservative. In the publ ication 
several peptide sequences are given and some of them re- 
semble the peptides according to the invention, although 
there are several important differences. 

Even though native human lactoferrin and lactofer- 

20 ric.in have been shown to have desired anti-inflammatory, 
anti-infectious and ant i-tumorai properties they cannot 
be used clinically on a broad basis since they are very 
expensive substances due to high production costs. 



2 5 Summ ar y of the invention 

The object of the present invention is to provide 
new peptides which can be used for the same purposes as 
lactoferrin and/or lacLof erricin and which will have the 
same, or better, effects although being much cheaper to 

30 produce. 

The aim of the studies leading to the present inven- 
tion was to design new peptides which could be taken up 
from the intestines. It has been shown that humans in 
their brush border membrane have receptors which can bind 
.'ib to human lactoferrin {see e.g. Lonnerdal B., Lactoferrin 
receptors in intestinal brush border membranes, Adv. Exp. 
Med. Biol., 1994, 357:171-175). It has also been shown 
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that bovine lactoferrin does nob bind to these receptors. 
The: new peptides should therefore resemble human lac- 
Loferrin or human lactoferricin but they should also be 
easier and especially cheaper to produce. Furthermore, 
they should be essentially as efficient as, or preferably 
more efficient than human lactoferrin or human lacLorer- 
ricin in treatment and prevention of infections, inflam- 
mations and tumours . 

It was found Lhat peptides consisting of 11-17 amino 
acids comprising the sequence with SF.Q TD NO 1 given in 
the appended sequence listing have the desired proper- 
ties. The peptides according to the invention correspond 
to the sequences that begin with one of the amino acids 
in positions 15-21 and end with the amino acid in posi- 
tion 31, counted from the N-terminal end, in the sequence 
constituting human lactof er rin, although some of the 
amino acid residues may be modified in comparison with 
those of human lactolorri n . The sequence according to SEQ 
ID NO 1 corresponds Lo the sequence formed of the amino 
acids in positions 21-31 in which some amino acids may be 
modified. 

A plausible mechanism for the uptake ul these new 
peptides in the human body Is that they are taken up in 
the intestine through binding to the above mentioned spe- 
c:i f ic lactof errin receptors and are then transported 
through the circulation. However, the invention is in no 
way limited to this mechanism. 

Thus, the present invention relates to new peptides 
with the sequences given in the appended sequence lisL- 
ing, and to functionally equivalent homologues or ana- 
logues thereof - 

Furthermore, the invention relates to medicinal 
products arid food stuff, especially Infant formula food, 
comprising said peptides . 

The invention also relates to use of said peptides 
for the production of medicinal products for treatment 
and prevention of infections, inflammations and tumours. 
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The peptides according to the invent. ion are fungi- 
cidal and bacLcricridal, and can thus be used lor other 
applications when subs Lances with such properties arc? de- 
sired. They may for example be used as preservatives. 
!j The characterising features of the invention will be 

evident from the following description and the appended 
claims . 



Detailed description of the i n vent.i on 
10 Thus, the invention relates to peptides consisting 

of 11-17 amino acids, comprising the sequence: 



lb 



F-X-W-X-R-X-M-R-K-X-R 

(SEQ ID NO 1) 



or functionally equivalent homologucs or analogues 
thereof . 

The single-letter and three-letter symbols used 
herein are well known to man skilled in the art, and have 
20 the following mcaninq: F = Phe = phenylalanine, W — Trp ~ 
tryptophan, R = Arg - arginine, M = Me L — methionine, and 
K - Lys — lysine. X = Xaa = any amino acid. 

The amino acids denoted by X or Xaa are preferably, 
independently of each other, glutamine (Q or Gin) , lysine 
25 (K or Lys), aspartic acid (D or Asp), asparagine {N or 
Asn) , or valine (V or Val) . 

Some of the peptides according to the invention are 
"capped", which means that the N-terminal end oi the pep- 
tide is acetylated, and the C-terminal end is ami dated. 
30 The capped version of SEQ ID NO 1 is thus: 

Ac-fc'-X-W-X-R-X-M-R-K-X-R-NH;,. 



In this sequence Ac and NH 2 denotes an acetyl (CH3CO-) 
ib group and an amino group, respectively. 

The advantage of the capped version, i.e. the se- 
quence in which the amino and carboxy terminal ends have 
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been reacted with acctyl.imidazole to form the amide 
CHjCONH- or AcNH- and the free COOH at the carboxy termi- 
nal end has been transformed into CONHi:/ is that this 
peptide is neutral at the ends and thus has drasticuJly 
5 changed electrostatic properties. Assuming that the re- 
ceptors bind the corresponding sequences of human lac:- 
toferrin where there are no N- and C terminal charges, 
the capped peptides should bind better as they in t-.his 
respect resemble the native protein more than uncapped 

10 peptides- Under physiological conditions at a pH of ap- 
proximately 7, free amino and carboxy terminals would be 
ionised and the peptide would thus carry an extra posi- 
tive and an extra negative charge. 

A preferred group of peptides according to the in- 

lb vention consists of 14 amino acids. Those peptides corre- 
spond essentially to the sequence formed by the amino ac- 
ids in positions 18-31, counLed from the N-Lorminal end, 
in the sequence constituting human lactoferrin, wherein 
some amino acids have been modified- The peptides in this 

20 group have the sequences SEQ ID NO 8-19. 

The peptide according to the invention mosLly corre 
spending to this part, of human lacloi'errin is the peptide 
with seq ID NO 8 given in the appended sequence .listing. 
The capped version of this sequence has RKQ ID NO 9. 

25 The amino acid in position 3 in Lhis sequence, i.e. 

a cysteine (C or Cys) may be replaced by an alanine (A or 
Ala) or a lysine, the amino acid In position 5, a qlu- 
tamine, xnay be replaced by a lysine, the amino acid i.n 
position 9, an asparagine, may be replaced by an aspartic 

30 acid or a lysine, and the amino acid in position 13, a 
valine, may be replaced by an aspartic acid. 

When the peptide according to the invention com- 
prises a cysteine, as the peptides with SEQ ID NO 4-9 and 
20-25, it may be advantageous to replace this cysteine by 

35 a acetamidomethyl-cysteine in order to avoid that the 
peptide forms a disulphide bridge with another peptide 
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comprising a cysteine. However, the amino acids glutamine 
and valine may then not be replaces as described above. 

When the peptide according to the invention com- 
prises a lysine separaLed from an aspartic acid by three 
5 amino acids the lysine and the aspartic acid may form a 
lactam, as in SEQ ID NO 12 and 13, wherein a lactam Ik 
formed between a lysine in position 5 and an aspartic 
acid in position 9. It is also possible to obtain a di- 
lactam, as .in SEQ ID NO 3 0 and 19, wherein a lactam is- 

10 formed between a lysine in position 3 and an aspartic 

acid in position 7 and another lactam is formed between a 
lysine in position 9 and an aspartic acid in position 13. 
The Lactam formation forces the peptide to adopt a three- 
dimensional structure that resembles that of the corre- 

15 sponding fragment of human lactofcrrin and this may ac 

complish better binding of the peptide to Lhe lactoferrin 
receptor . 

A major advantaqe of the peptides according to the 
invention is that they form the part, or a modified ver- 

20 sion of it, of the Iactofcrr.ir.in fragment of the human 

lactoferrin protein which the inventors have found to be 
active with regards to the invention- 

An other advantage of Lhe peptides according to the 
invention is that they are relatively short which means 

2b that they are cheaper and more easy to produce than 
longer peptides, such as lactoferrin itself. 

The peptides according to the invention may be ei- 
ther of natural origin, e.g. derived from human lactofer- 
rin, or synthetically produced. 

30 Apart from the above specified peptides it is also 

possible to use functionally equivalent homologucs or 
ana logues thereof. 

The peptides according to the invention is suitable 
for treatment and/or prevention of infections, inflamma- 

35 tions and/or tumours. The term "treatment" used herein 
re f crs to curing, reversing, attenuating, alleviating, 
minimising, suppressing or halting the deleterious of- 



SANT AV:AWAPATENT ;29-12-98 ; 17:00*; 4631 150060- 46 8 6660286; #11/34 

4631 150060 



lnttPatenrochrBfl.vefk8l 
1998-12- 2 9 

HuvudfbxBn Kasscn ' 7 

fects of a disease state, disease progression or other 
abnormal condition, and the term "prevention" used herein 
refers to minimising, reducing or suppressing the risk of 
developing a disease stale or progression or other abnor- 
5 mal or deleterious conditions. 

The infections treatable wilh the peptides or me- 
dicinal products according to the invention include in- 
fections caused by all kinds of pathogens, such as bacte- 
ria, viruses , fungi , etc. 

.1.0 It is also possible to treat different types of in- 

flammations . Inflammation is a complex phenomenon marked 
i.a. by abnormal "redness" and swelling of tissues and 
organs, pain and heat in affected areas, capillary dila- 
tation, leucocyte infiltration, etc. Inflammation is pri- 

1 5 mar d ly caused by exposure to bacterial and other noxious 
agents and physical injury- Inflammation has many forms 
and is media Led by a variety of different cytokines and 
other chemical siqnals. These mediators of inflammation 
include tumour necrosis faetor-u (TNF-a) , interleukin-1 

20 (IL-1), intcrleuk.in-6 (IL-fi), inter leuki n-ft (IL-8), and 
various colony-stimulating factors (CSFs) . 

As stated above, the peptides according to the in- 
vention are also suitable for treatment of tumours. 

The peptides according to the invention may either 

2b be used as they are or be included in a medicinal product 
or a pharmaceutical preparation. The medicinal product or 
a pharmaceutical preparation according to the invention 
may also comprise substances used to facilitate the pro- 
duction of the pharmaceutical preparation or the admini- 

30 stration of the preparations. Such substances are well 

known to people skilled in the art and may f or examp.l c be 
pharmaceutical^ acceptable adjuvants, carriers and pre- 
servatives „ 

The peptides or medicinal, products according to the 
3b invention can be administered to a patient either sys- 

temically or locally. The term "patient" used herein re- 
lates to any person at. risk for or suffering from a dis- 



i > :j 3 ■ i * - > ? 1 1 1 s s : \ p.vt * \ m> s \ asyw t v f v j j .-; 



SANT AV:AWAPATENT ;29-12~98; 17:01 A; 4631150060- 46 8 6660286; #12/34 



;29-12-98 ; 17:01 A; 4631 1501 

4631 156060 

(^^ent-ochrea.veitet 



InkTTatent- och reg.veitet 
1998 -12- 2 9 

Huvudfaxen Kosson * 



8 



ease state, disease progression or other abnormal or 
deleterious condi t Ion . 

The systemic administration is suitabi e e.g. for 
treatment of urinary tract infection, colitis and tu- 
5 mours . The systemic administration can be undertaken by 
oral, nasal, intravenouc, intraartcry, intracavitary, in- 
tramuscular, subcutaneous, transdermal, supposi tories 
(including rectal) or other rouLcs known to those skilled 
in the art. Oral administration is- preferred. 
10 The local administration is suitable e.g. for treat- 

ment of skin infections, all infections and inf] animations 
in mucosal membranes etc. The local administration can be 
undertaken by topical, oral, nasal, vaginal or oropharyn- 
gal route. For treatment of local infections or inflamma- 
15 tions in the skin or mucosal membranes the peptides or 

medicinal products according to the invention may e,g. be 
included in a gel, a cream, an ointment, or a paste. 

In the method according to the invention an effec- 
tive amount of a peptide according to the invention is 
2 0 administered to a patient. The term "effective amount" 
used herein relates to an amount sufficient to treat or 
prevent a disease state, disease progression or other ab- 
normal or deleterious condition. 

The peptides or medicinal products and methods ac- 
2 5 cording to the invention are particularly well suited for 
treatment and/or prevention of urinary tract infection 
and colitis, but several other inflammatory and i nf ec 
tious diseases are also treatable accordinq to the pres- 
ent invention, such as inflammatory bowel diseases, rheu— 
30 matoid arthritis, conditions caused by the virus HfV-1, 

conditions caused by the virus CMV, and conditions caused 
by the fungi Candida albicans and Candida krusei. This 
listing is in no way limiting the scope of the invention. 
The peptides, medicinal products and methods sccord- 
35 ing to the invention are also well suited for preventive 
medical care by reducing the risk of developing urinary 
tract infection or other inflammatory or infectious dis- 
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eases in patients with an increased risk of attracting 
such complications . 

The peptides, medicinal products and methods accord- 
ing to the .invention may either be used alone, in combi- 
b nation with each other or in combination with conven- 
tional therapy. 

According to the present invention it is also possi- 
ble to include the peptides, in an effective amount, in 
any kind of food or beverage intended to reduce infec- 

10 tions and/or inflammations in patients running an in- 
creased risk of such conditions due to an underlying dis- 
ease or a medical treatment- For example, it is possible 
to include the peptides, in an effective amount, in an 
infant formula food intended to inhibit harmfuJ effects 

lh of bacteria, such as weight loss caused by inflammation 
induced by bacteria, viruses or £ungi in infants. When 
the peptides according to the invention i.s to be used in 
food stuffs, e.g. for nutritional purposes, it is espe- 
cially preferred to use peptides of natural origin, 

20 Since the peptides according to the invention have 

antimicrobial effects they can also be used as preserva- 
tives in different food stuffs and medicinal products 
such as gels, creams, ointments, pastes, solutions, emul- 
sions etc. 

25 

Examples 

In the examples below, 11 peptides according to the 
invention are used, namely the peptides with SF.Q ID NO 2, 
4, 6, 8, 9 11, 15, 19, 21., 22, and 25. Below, those pep- 

30 tides are called Peptide 2, Peptide 4, Peptide 6, Peptide 
8, Peptide 9, Peptide 11, Peptide 15, Peptide 19, Peptide 
21, Peptide 22, and Peptide 25, respectively, Also two 

similar references peptides, below called Reference 1 and 
Reference 2, are used. 

35 Reference 1, a peptide with 10 amino acids, has the 

sequence : 

Q-W-Q-R-N-M-R-K-V-R . 
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It thus resembles the peptide according to the .invention 
with SEQ ID V. (Peptide 2), with the exception that .it 
lacks one amino acid, a phenylalanine/ at the N-terminal 
end . 

Reference 2, a peptide with 18 amino acids, has the 
sequence : 



It thus resomb.'ies the peptide according to the invention 
with SEQ ID 24, with the exception that it includes one 
more amino acid, a glutamine, at the N-t.eraiinal end. 

In the examples, the minimal microbicidal, concentra- 
tions (MMC) and minimal inhibitory concentrations (MIC) 
were determined as follows, unless otherwise specified in 
the examples. Bacterial or fungal strains were cultured 
in BHI medium over night at 37°C. A volume of the culture 
was transferred to a new tube with BHI and incubated for 
two more hours. Thereafter the cells were spun down and 

pellet was suspended in BHI medium diluted 1/100 (1% 
BHI ) . The concentration of bacterial or fungal cells was 
spect rophot.omc L rica J ly determined at 6b0 nm. The micro- 
bial concentrations were also determined by viable 
counts. Peptides serially diluted in 1% BHI by twofold or 
tenfold steps were added in triplicate to the wells of a 
microtiterplate (200 pi per well). The bacterial or fun- 
gal cell, solutions were added in 10 p.1 volumes to give a 
final concentration of approximately 1-5 x 10 s cells per 
ml in the well- The microplate was incubates at 3"7°C in a 
humid chamber for two hours. Thereafter 5 was taken 
from each well and added as a drop onto a blood agar 
plate and incubated over night at 37°C. The microplate 
was Incubated for another 20 hours at 37°C and thereafter 
analysed spectrophotome trically at 6b0 nm in a microplate 
reader (Emax, Molecular Devices, USA). The concentration 
of peptide causing a 99% reduction of the inoculum after 
2 hours of incubation was defined as the MMC<>9%- The MIC 
value was defined as the concentration giving no increase 



Q-P-E-A-T^K-C-F-Q-W-Q-R-N-M-R-K-V-R. 
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in the absorbance value above the background level after 
20 hours of incubation. 



Example 3 

5 Tn this example, the microbicidal and microbiostatic 

activity of the peptides according Lo the invention were 
tested and compared to the two references peptides. 

C. albicans (ATCC64549) and E- coli 06, respec- 
tively, were incubaLed with the different peptides. The 
10 experiments were performed with 1, 10 , 25 and 100 jig/ml 
of peptide. The results arc shown in table 1. . 



Table 1 



Peptide. 


C. all 
MMC 99 * 


Dxcans 

MIC 


K. c 

MMCqcjfc 


.-.oli 

MIC 


Peptide 2 


10 


10 


10 


10 


Peptide 4. 


10 


10 


10 


10 


Peptide 6 


10 


10 


10 


10 


Peptide 8 


10 


10 


10 


vo 


Peptide 9 


10 


10 


10 


10 


Peptide 11 


10 


10 


10 


10 


Peptide 15 


25 


10 


10 


10 


Peptide 19 


10 


10 


10 


10 


Peptide 21 


10 


10 


10 


10 


Peptide 22 


2b 


10 


10 


10 


Peptide 25 


10 


10 


10 


10 


Reference 1 


2b 


25 


> 2IS 


> 2b 


Reference 2 


100 


10 


2b 


10 



15 

From the table, il is evident that the peptides ac- 
cording to the invention have better microbicidal and mi- 
crohi o^tatic activity than the reference peptides. 



20 



Example 2 

In this example the activities of the peptides ac- 
cording to the invention on Lhe killing of C . albicans 
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and on the inhibition of the growth of C. albicans were 
studied. 

C. albicans yeast cells ( ATCC6454 9) were incubated 
for 2 hours at pH 4,5 in BHI medium diluted to 1.% of the 
5 original concentration containing 25 \xg/ml of the pep- 
tide. Thereafter the fungal solutions were cuJtured on 
blood agar plates. OD 6 no was measured after incubation 
during an additional 18 hours. 

The fungicidal effect of the peptides on C. albicans 
10 was determined as the ability of the peptide to kill 100% 
and 99%, respectively, of the fungus, while the growth 
inhibitory effect was determined by measuring the OD^i . 
An .inhibitory effect existed when no increase in ODgso was 
recorded. The results are shown in tabic 2. 

15 

Table 2 



Peptide 


kill. 

100% 


C. albi< 

Lng : 

99% 


nan 3 

inhibition : 


Peptide 2 








Peptide 4 






I 


Peptide 6 


> 




+ 


Peptide 8 


! 


+ 


+ 


Peptide 9 




-i 




Peptide 1 1 








Peptide 15 




+ 


H 


Peptide 19 




+ 


-1 


Peptide 2 0 




+ 


+ 


Peptide 22 




+ 




Peptide 2 4 






+ 


Reference 1 








Reference 2 









killing: + - 100/99 % of the bacteria are. killed 

- - le3S than 100/99% of the bacteria are 

killed 

20 inhibition: > - no increase in OD 6 r l0 is seen 

- = OD 6b0 continues to increase 
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From the table, it is evident thaL the pepLides ac- 
cording to the invention, especially Peptides A, 6, 8, 9, 
and .15, have better effect on bhe killing and growth in- 
h hibition of C- albicans than the reference* pepLides. 

Example 3 

In this example, the peptides according to the in- 
vention were used to study the effect on the k.i llinq of 
10 different bacteria- The different bacteria used are shown 
in table 3. 

The pepLides were used at a concentration of 25 
Hg/ml . 

The results are shown in tabic 3. 

15 

Table 3 



Peptide 






Bacteria 








K , 


s. 




K. 






faecalis 


epidermis 


aureus 


pneumon i ae 


aeruginosa 


Peptide 2 


f 


+ 


+ 






Peptide 4 


I- 


+ 


H 


+ 


I- 


Peptide 6 


h 


+ 


1 


+ 


+ 


Peptide 8 


V 


+ 


•[- 


+ 


1 


Peptide 9 
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+ — 99% of the bacterid are killed 

- - less than 99% ot the bacteria are killed 
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Froin tho table, it: is evident that the peptides ac- 
cording to the invention, especially Peptides 4-20, have 
better effect on the killing of bacteria than the refer- 
ence peptides- 
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<110> A+ .Science Tnveat AB 

<1X0> New peptides and use thereof 

<130> .7 98 6569 

<14(» 
<141> 

<150> 9U02441-7 

<151> 199B-0V-06 

<1S>0> 9802562-0 
<151> 1998-07-1.7 

<160> 25 

<r/0> Vatentln Vor. 2.0 

<210> 1 
<2\^> 11 
<212> PUT 

<213> Artificial .Sequence 
<220.> 

<22M> Description or Artificial Sequence: natural or 
*j rLiiiciiil origin, corresponding to a modified 
version of tho sequence consisting of amino acids 
21-31 -in humeri laeLofctrin 

<*4 00> 1 

Ph* Xaa Trp Xaa Arg Xaa Mc I Arg T.ys Xaa Axu 
1 5 10 



<210> 2 

*2H> 11 

<212> I'KT 

<213^> Artificial. Sequence 



<223> Description of Artificial Seq\ience: natural or 

artificial origin, correpoxiding to the sequence 
consisting of amino acid.i 21-31 in human 
lactoterrin 



<220> 



1 
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<400> 2 

fc'he Gin Trp Gin Arg Asn Met Arg Lys Val Arg 
15 10 
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<210> 3 
<2\1> 11 
<212> PRT 

<213> Artificial Sequence 

<220> 

<221> MOD_RES 
<222> (1) 

<223> ACETYLATION 

<220> 

<221> MOD_RES 
<222> (11) 
<223> AMI DAT ION 

<220> 

<:i23> Description of Artificial Sequence: natural or 
artificial origin, eorreponding to a modified 
version of the sequence consisting of amino acids 
21-31 in human lactoferrin 

<400> 3 

Phe Gin Trp Gin Arg Asn Met: Arg Lys Val Arg 
15 10 



<210> 4 
<211> 12 
<212> fc>RT 

<213> Artificial Sequence 



<223> Description of Artificial Sequence: natural or 

artificial origin, corresponding to the sequence 
consisting of amino acids 20-31 in human 
lactoferrin 

<4(30> 4 

Cys Phe Gin Trp Gin Arg Asn Met Arg Lys Veil Arg 

^ 5 10 



<220> 



<210> 5 



2 
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<211> 12 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<221> MOD_RES 

<2 2 2> (1) 

<223> ACETYLATION 



<220> 

<22l> MOD_RES 
<222> (12) 
<223> AMIDATION 



<220> 

<223> Description of Artificial Sequence: natural or 
artificial origin, correponding to a modified 
version of the sequence consisting of amino acids 
20-31 in human lactoferrin 



<400> S 

Cys Phe Gin Trp Gin Arg Asn Met Arg Lys Val Arg 
IS 10 



<210> 6 
<211> 13 
<212> PRT 

<213> Artificial Sequence 



<220> 

<?23> Description of Artificial Sequence: natural 

artificial origin, cox te ponding to the sequence 
consisting of amino acids 19-31. in human 
lactoferrin 

<400> 6 

Lys Cys Phe Gin Trp Gin Arg Asn Met Arg Lys Val Arg 
1 5 10 



<21t» 7 
<211> 13 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> MOD RES 



3 
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<220> 

<221> MOD_RES 
<222> (13) 
<223> AMI DAT ION 

<220> 

<223> Description of Artificial Sequence: natural or 
artificial origin/ correponding to a modified 
version of the sequence consisting of amino acids 
19-31 in human lactoferrin 

<400> 7 

Lys Cys Phe Gin Trp Gin Arg Asn Met Arg Lys Val Arg 
15 10 



<210> 8 
<211> 14 
<212> E'RT 

<213> Artificial Sequence 



<223> Description ot Artificial Sequence: natural or 

artificial origin, correponding to the sequence 
consisting of amino acids 18-31 in human 
lactoferrin 

<400> 0 

Thr Lys Cys Phe Gin Trp Gin Arg Asn Met Arg Lys Val Arg 
15 10 

*<210> 9 
<211> 14 
<212> PRT 

<213> Artificial Sequence 

<220> 

<221> MOD_RES 

<222> (1) 

<223> ACETYLATION 

<220> 

<221> MOD_RES 
<222> (14) 



<220> 



4 
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<220> 

<223> Description of Artificial Sequence: natural or 
artificial origin, correponding to a modified 
version of the sequence consisting of amino acids 
18-31 in human lactoferrin 

<400> 9 

Thr Lys Cys Fhe Gin Trp Gin Arg Asn Met Arq Lys Val Arg 
15 10 



<210> 10 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: natural or 
artificial origin, correponding to a modified 
version of the sequence consisting of amino acids 
18-31 in human lactoferrin 

<400> 10 

Thr Lys Ala Phe I,ys Trp Gin Arg Asp Met Arg Lys Val Arg 
15 10 



<210> 11 
<211> 14 
<2\Z> PRT 

<213> Artificial Sequence 



<220> 

<221> MOD_RES 

<222> (1) 

<223> ACETYLATION 



<220> 

<221> MOD_R£S 

<222> (14) 

<22 3> AMIDATION 

<220> 

<223> -Description o£ Artificial Sequence: natural or 
artificial origin, correponding to a modified 
version of the sequence consisting of amino acids 



5 



SANT AV:AWAPATENT 



;29-12-98 ; 17:04 

4631 150060 




46 8 6660286; #24/34 



lft-31 in human l.acr oierr.i n 



Huvudfaxen Kossao ? 



<400> 11 

Thr Ly^; A1;h fc'hc Lyn Trp Gin Arg Asp Met. Arq Ly.s Vol Arg 



<2)0> 12 
<*11> 14 
<212> l'KT 

<2V3> Artificial Sequence 
<220> 

<22?*> Description ol Artificial Sequence: natural or 

arLifir.iai origin, correp. to a modified version 
of the sequence eonsisLing of aa 18-31 in human 
lactoferrin; a lac Lam ir* tornted between aa 5 and 9 

<220> 

<9.Z\> BINDING 
<222> (5) . * (9) 

<4 00> 12 

Thr Lye Ala Phe Lys Trp Gin Arg Asp Mot Arq Lys Vn I Arg 
1 5 10 



<;>10> 13 
<211> 14 
<212> PRT 

<213> Artificial Sequence 

<2P.0> 

<221> MOD_RES 

< > y;i > ( i) 

<223> ACF.TYLATION 
<220> 

<221> MOD_UES 
<222> (M) 
<223> AMI DAT I ON 

<220> 

<22I> RINDING 
<222> (!») - . (9) 

<220> 

<;>33> Description of fcjcLilicial Sequence: naLural or 



1 



5 



10 



6 
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<4on> 1.5 

Thr Lys Ala Phc Lys Trp Sin Arg Asp Met Arg Ly.s V.VI Arg 
1 5 10 



<21U> 14 
<211> 14 
<212> PUT 

<213> Artificial Sequence 

<220> 

<223> UesLription of Artificial Sequence: natural or 
artificial origin, oorrcponding to a modified 
version of the sequence consisting of amino .icirin 
18-31 in human lactof errin 

<4 00> 14 

Thr Lys Lys Phe Lys Trp Gin Arg Asn Mot Arg Lys Val Arc? 
15 10 

<210> 1 5 
<21 L> 14 
<212> l'HT 

<SM3> Artificial Sequence 
<220> 

<221> MOD_RE53 

<222> (1 ) 

<223> ACKTYLATION 

< 2 2 0 > 

<221> MOn_RF.S 

<222> (14) 

<223> AM THAT I ON 

<X20> 

<223> Description of Artificial Sequence: natural ox- 
artificial origin, corrcponding to a modified 
version of the sequence consisting of amino acids 
"18-31 in human lactoferrin 

<4O0> 15 

Thr Ly.-i T.y:< Phe Lys Trp Gin Arg Asn Met Arg i.ys Val Arq 
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<21f» 16 
<211> 14 
<212> PUT 

-■: 2 1 3 > Ar t i f i c i a 1 S C q uc nee 
<220> 

Description of Artificial Sequence: n^itur^J or 
artificial origin, enrrcponriing to a mnrli fiAd 
vcrfsion of the sequence consisting of amino acids 
1U-31 in human lacLoferrin 

<400> 16 

Thr Lyr* Lys Pho Gin Trp Anp Arg T.ys Met Arg Lys Asp Arg 
1 S 10 
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<210> 17 

<2l:i> 14 

<2A2> PRT 

< 2 "I 3> Arfit'ic 1 a L S equ ence 
<22G> 

<22 3> Description of Artificial .Sequence:: natural or 
artiticial origin, corrcponriing to a modi tied 
version of the sequence consisting of amino acicis 
18-31 in human lactofcrrin 

<220> 

<221> MOD 

<:>?.?.> (1) 

<223> ACETYLATION 

<220> 

<221> MOD_RES 
<222> (14) 
<223> AMI DAT I ON 

<4 00> 17 

Thr Lys Lys Phe «ln Trp Anp Arg l.ys Met Arg Lys Asp Arg 
15 10 



<210> 18 
<211> 14 
<212> I'KT 
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<220> 

<22H> Dan or '■ pL.Lori of Artificial Sequence : n«a Lurcil or 

artificial origin, corrcp. to 0 modified vers, of 
the scq. consisting of 34 18-31 in human 
J act of err.i.n; lacLajuy formed between 3 and 7, 
And art 9 rind 13 



<220> 

<221> BINDING 
<222> (3) . . (7) 



<221> BINDING 
<222> (9) . . (13) 



<400> 10 

Thr T.ys Lys Phe Gin Trp Asp Arg Lyn Met Arg Lys Asp Arg 
*) 5 10 



<210> 19 
<;n i > "M 

<?.13> Artificial Sequence 



<22 0> 

<223> Description ot Artificial. Sequence :iidtural or 

artificial origin, currep. to a modified vers, ol:" 
I. he* seq. consist inq of aa 18-31 in human 
.1 act of err in; lactams formed between <fi a 3 arid 7, 
and aa 9 and 13 



<220> 

<221> M0D_Ut:S 

<222> (1) 

<223> ACETYl.ATION 

<220> 

<221> M0D_KE£ 

<^X2> (14) 

<2?.3> AMI DAT I ON 



<220> 

<221> binding; 
<222> (3) . . <7) 



59 
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<4 00> 19 

Thr Lyfl Lya Phe G I n Tip Asp Arq Lys Met Ary Lys Asp Arg 
1 5 10 



<2l()> 2 0 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> description of Artificial Sequence: natural or 
artificial oricjixi, correponding to the sequence 
consisting of amino ocids 17-31 in human 
lactof errin 

<400> 9.0 

Al;* Thr Lys Cyr. Phe Gin Trp C I n Arq Asn Met Arg Ly.i Va I. Ar 
15 10 1 



<210> 21 
<211> Jt> 
<212> PKT 

<213> Artificial Sequence 

<:2y>0> 

MOD_REn 
<223> ACETYL AT10N 
<220> 

<221> M0D_HES 
<222> f 15) 
<223> AMTDATION 

<220> 

<^23> Description of Artificial Sequence: natural or 
artificial origin, corxepondlng to a mod.ified 
version of the sequence consisting of amino acids 
17-31 in human lactof crri n 

<400> 21 

Ala Thr Ly.? Cya Phe Gin Trp Gin Arg Asn Met Arg Lys Val Ar 



10 
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<210> 2'A 
<211> .16 
<212> VHT 

CH.V> Artificial Sequence 
<220> 

<223> Description of Arti ti rr\ al Sequence: natural or 
artificial origin, correpnndirifj to the -Susqucnce* 
consist ixiq of amino acids 16-31 in human 
1 actoferrin 

<4 00> 22 

Glu Alfj Thr liyfs Cys Phe Gin Trp Gin Arg Asn Met Arq Lya Va'l Arg 
I 5 10 lb 



<P10> 23 
<^11> 16 
<212> PRT 

<213> Artificial Hoquence 
<220> 

<22\> MOD_KES 

<WM> (1) 

<223> ACFTVLATION 

<2',>Q> 

<2^.1> MOD_RES 

<?.?.?.> (16) 

<2?.:S> AMI DAT ION 

<220> 

<223> Description of Artificial Sequence : natural or 
arLificial oriqin, correpemding to a modified 
version of the sequence consisting or am \,no acids 
1 6-31 in human lactofcrri.n 

<*(){)> 23 

flu AJo Thr Lys Cys Phe Gin Trp Gin Arg Asn Met Arg T.ys Val Arg 
1 5 10 15 



<210> >!4 
<211> 17 
<212> PRT 



11 



SANT AV:AWAPATENT ;29-12-98 ; 17:06 A; 4631 150060- 46 8 6660286 ; #30/34 

4631 150060 

Infc t Patent- och rco.veitel 

<;n:*> Artificial Sequence 1988 2 9 

Huvudfaxen Kassm * 

<?.23> Description of Artificial Sequence: nrjl.orol or. 

artificial origin, corrftponding to the sequence 
consisting of. amino acids 15-31 in human 
laclof err in 

<4 00> 24 

Vrn Oln Alo Thr T.ys Cys Pne G.Ln Trp Gin Ary Asn Met Arg Lys Val 
1 5 10 15 

Arq 



<210> 25 
<211> 17 
<219.> PRT 

<213> Artificial Sequence 
<220> 

<221> MODJU3S 

<222> {1} 

<'A'A'A> ACETYL ATI ON 

<220> 

<2 21> MOD RES 

<222> (17) 
<223> AMIDATION 

<220> 

<'^V.*H> Drt s r: r i p l ion o*T Arl 1 rio*i**l Sequence : natural or 
artificial origin, correponding to a modi fled 
version of the sequence consisting of amino ncidn 
1 f>-31 in humon loctofcrrin 

- <400> 25 

Pro Glu Ala Thr Ly3 Cys Phe Gin Trp Gin Arg Asn Met Arg Lys Val 
1 S 10 15 

Arq 



1 J> 



SANT AV:AWAPATENT 



;29-12-98 ; 17:06 a; 

4631 150060 



4631 150060- 



46 8 6660286; #3 1/34 



Ink. t Patent* och reg.vertttt 
27 1998 -12- 2 9 

CLAIMS Huvudfoen Kassan 

1. A peptide consisting of 11 - 17 amino acids com- 
prising the sequence wiLh SEQ ID NO 1, or functionally 

5 equivalent homologues or analogues thereof. 

2. A peptide according to claim 1, wherein the amino 
acids denoted by Xaa are, independently of each other, Q, 
K, D, N, or V. 

3. A peptide according to claim 2, having one of the 
10 sequences SEQ TD NO 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 

21 or 24, or functionally equivalent homologues or ana- 
logues thereof. 

4. A peptide according to claim 3, having one of the 
sequences SEQ ID NO 0, 10, 12, 14, 16 or 18, or function- 

15 ally equivalent homologues or analogues thereof. 

5. A peptide according to r.laim 2, wherein the N- 
tcrminal amino acid is acetylat.ed and/or the C— terminal 
amino acid is amidated. 

6. A peptide according to claim 5, having one of the 
20 sequences SEQ ID NO 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 

2.1 or 2f 3 , or functionally equivalent homologues or ana- 
logues thereof. 

7. a peptide according to claim 6, having one of the 
sequences SEQ TD NO 9, 11, 13, 15, 17 or 19, or function- 

25 ally equivalent homologues or analogues thereof. 

0. A peptide according to claim 1 or 2, having a se- 
quence essentially corresponding to one ot the sequences 
SEQ TD NO 4-9 or 20-25 but wherein the cysleine has been 
replaced by a acetamidomethyl-cysLeinc, or functionally 

30 equivalent homologxies or analogues thereof. 

9. A medicinal product comprising a peptide accord- 
ing to any of the claims 1-8. 

10. A medicinal product according to claim 9 for 
treatment and/or prevention of infections, inflammations 

3 5 and/or tumours. 

11. A medicinal product according to claim 10, tor 
treatment and/or prevention of urinary tract iniection. 
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12. A medicinal product according to claim 10, for 
Lrcatment and/or prevention of colitis - 

13. A medicinal product according to any one of the 
claims 9-12 formulated for oral administration. 

5 14. A medicinal product according to any one of the 

claims 9-12 formulated for parenteral administration. 

15. A medicinal product according to claim 14 formu- 
lated for topical administration. 

16- A medir.irial product according to any one of the 
10 claims 9-15 formulated for administration on mucosal mem- 
branes - 

17. Food stuli comprising a peptide according to any 
of the claims 1-8- 

18. Food stuff accordinq to claim 17 being an infant 
15 formula food. 

19. Use of a peptide according to any one of the 
claims 1-8 for the production of a medicinal product tor 
treaLmont and/or prevention of infections, inflammations 
and/or tumours. 

20 20- Use according to claim 19, wherein the medicinal 

product is intended for treatment and/or prevention of 
urinary tract infection - 

21. Use according to claim 19, wherein the medicinal 
product is intended for treatment and/or prevention of 

2 5 colitis. 

22. Use according to any one of the claims 19-21, 
wherein the medicinal product is formulated for oral ad- 
ministration . 

23. Use according to any one of the claims 19-21, 
30 wherein the medicinal product is formulated for par- 
enteral administration - 

24. Use according to claim 23, wherein the medicinal 
product is formulated for topical administration. 

25- Use according to any one of the claims 19-24, 
35 wherein the medicinal product is formulated for admini- 
stration on mucosal membranes. 
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15 



20 



26. Use according to claim 27, wherein the medicinal 
product constitutes or is included in a food stuff. 

27. Use according to claim 26, wherein the food 
stuff is an infant formula food, 

28. A method for treatment, or prevention of infec- 
tions, inflammations or tumours wherein an effective 
amount of a substance chosen from the group consisting of 
the peptides having any of the sequences SEQ ID NO 1-25, 
fragments, and functionally equivalent homologues and 
analogues thereof, is administered to a patient. 

2.9. A method according to claim 28 for treatment 
and/or prevention of urinary tract infection. 

30. A method according to claim 28 for treatment 
and/or prevention of colitis. 

31. A method according to any one of the claims 28, 
wherein the substance is orally administered. 

32. A method according to any one o£ the claims 28, 
wherein the substance is parenterally administered. 

33. A method according to claim 32, wherein the i>\ab- 
stance is topically administered. 

34. A method according to any one of* the claims 33, 
wherein the substance is administered on mucosal mem- 
branes . 

35. A method according to claim 31, wherein the sub- 
stance is included in food stuff - 

36. A method according to claim 3 5, wherein the sub- 
stance is included in an infant formula food. 
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The invention relates to new peptides consisting of 
11 - 17 amino acids comprising the .sequence wj th SF.Q ID 
5 NO 1, or functionally equivalent homologues or analogues 
thereof. 

The invention also relates to medicinal products 
comprising such peptides, especially intended for treat- 
ment and prevention of infections, inflammations and tu- 
10 mours. 

Furthermore, the invention relates to food stuff, 
e.g. infant formula food, comprising the above mentioned 
peptides . 



